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RO FHIERRRE S NTKRIE, —BidER
EAELHALTHEEL, irEEAKAORETE
ET560MB5LEHL, HEDOESGICONTE
HABBERTHLCT S/0DIC, ButkR Hg2s
(NOs)2 125 DR D% Homogenate 3 FiCM ik
hD &R DO TERIIARZITOUTIZ AT



68 6

ERRLEBOTHET 5.

=z B M H
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i HE
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b. Heparin Sodium
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Table 1: Experimental Method on Distribution of Hg23(NO;)2 in Various Organs &
Blood of Guinea Pig injected Hg23(NO3)2

Experimental procedures

Guinea pig was injected with Hg23(NOj3)2 Solution containing 6,000,000 cpm per 1.0kg of Body Weight

Heart Puncture after 24 Hrs.

Guinea-Pig Various Organ & Blood

Homogenized
(Org&n: 0.25 Mol Sucrose)
1:9

Radioactivity <«
(B)

3, 000rpm % 30’

Homogenate Blood

i Heparin added 2,500rpm X 15’

| |
i { v
Plasma Serum Coagulate

Corpuscles

Diulyzed for 48'Hrs, in Cellophane Bag
against RunningTWater

v

Combination
Percentage

(-%‘— x100)

Homogenate

Blood Corpuscles

Serum
Plasma

Dialysate

- Radioactivity( A)

Dry Weight
!

A\l
Specific Activity
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Table 2: Combination Percentage of Hg23 in Various Organs & Blood Components of Guinea pig after Dialysis (5,000, 000 epm/kg of Hg28(NOs)2)
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Note: % Stands for the percentage calculated as
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Note: % Stands for the percentage calculated as

R ® ® #
Fig. 1 : Combination Percentage of Hg208 in Various Organs & Blood
Components of Guinea Pig after Dialysis
100 %
90+
80} 738
/38 73.0 72,
70t — P8 70 e
] 62.7
80 s
50} :
40
30t
20
10
!
HEART  KIONEY LIVER SPLEEN  BRAIN  PLASMA SERUM BLODD CORPUSCLES

radio-activity of the material after dialysis

radio-activity of the material before dialysis

Table 3A . Hg3 Radioactivity Ratio in Cellophane Bag after Hg23(NOs)2 Dialysis

cpm of Hg203 ¢pm of Hg23 Residusl % cpm of Hg203 Residual %
after after 24 Hr. - after after 48 Hr. -
before Dialysis | 24 Hr. -Dialysis ! Dialysis 48 Hr. -Dialysis Dialysis

No. 1 326, 871 12,203 3.73 2,374 0.72
No. 2 113, 298 2,948 2.60 672 0.59
No. 3 76,870 1,436 1.87 254 0.33
No. 4 57,230 1,422 2.47 275 0.48
No. 5 9,434 165 1.65 30 0.32
No. 6 1,208 35 2.90 8 0.66
No. 7 324 1 3.40 2 0.62
Mean / % 2.66 | / 0.53

Table 4 - Specific Activity of Hg® in Various Organs & Blood Components of Guinea Pig after

Guinea-pig No. No. 1 l No. 2 No. 3
Body Weight 410gm 1 420gm 660 gm
Organs & [ 5 = bv . ot
Blood Compoments a - a K| =]
KIDNEY 52, ogs'[ 39.20/1, 328.99' 221.50 |49, 849! 38.65[1, 289.75 214.96 [25,860| 17.35
LIVER 1,919 54.00, 35.54 5.92 1,507 42.00, 38.02| 6.34| 895/ 25.00
SPLEEN 668 26.40, 25.30 4.22| 391|12.80 30.55 5.09| 525/ 16.85
HEART 218 24.20  9.01 1.50| 137/20.20 6.78{ 1.13| 156 15.65
BRAIN 129 39.85 3.24 0.54 | 127 31.65{ 4.01 0.67| 32 14.30
SERUM 2,729 53.40 5110 8.52|2,346/53.90 43.53 7.26 | 1,078 19.00
PLASMA 1,358 36.40, 37.31 6.22 (1,952 50.90] 38.35 6.39 | 1,172 27.85
BLOOD CORPUSCLES | 6451143.100 4.51 0.75 |1, 115!177.00 6.30  1.05 | 1,102175.10
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Table 3B: Combination Percentage of Hg?3(NOs)2 of Various Organs & Serum of Guinea Pig by
Salting-Out Method (6,000,000 cpm/kg of Hg23(NO3)o)

Note:

Orgen & Serum Combination Percentage % stands for the percentage calculated as
KIDNEY 76.7 radio-activity of the material after salting-out
LIVER 73.9 radio-activity of the material before salting-out
BRAIN 61.9
SERUM 50.0 B 5 kw1 0mg D OIS ASRHA A THRL

L (ERER 10mg 4D OBAK KA E

Fig. 2 : Specific Act.ivity of Hgm in Various bﬁﬁ( WEl.Omgﬁ ) @&5‘”(%71&%‘1%&

Organs & Blood Components of Guinea ﬁg) EERAF OIS 6 ALV TEhEN
Pig after Dialysis B
cpm/mg TLboWBEaRTHS. BO6RBYUVKE 2K
o™ 22009 H, ARRICE DEOFAEET LI bDTH S,

Heg®(NOs) 145 24 BRI DIKE 1.0 mg 4
DR ARG IS R TR 1.0mg 40
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1s0f 7 (8.30)> jfn ¥ (6. TD>FFMk (5. 75)> MK
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35.80 5.97 814 26.500 30.72 5.12 1,421| 44.65| 31.83 5.31]1,30537.45 34.85 5.8
31.16 5.19 416 12.80 32.50 5.42 450 15.55} 28.94 4.83 37016.30, 22.70, 3.78
9.97 1.16| 142 14.00 10.14] 1.69 196 21.45 9.14 1.52 13319.70, 6.75 1.13
2.24) 0.37 60l 15.50  3.87 0.65 78 18.45 4.23 0.71 301430 2.10] 0.35
56.74 9.46| 2,021] 37.40| 54.04| 9.01) 2,019 41.85 48.24| 8.04 2,00744.50| 45.10{ 7.52
42.08i 7.01| 2,050| 47.95 42.75 7.13 / | / | / / | 2,21355.15| 40.13 6.69

6.29J 1.05| 258 53.4 4.83 0.81] 532 102.211 5.21 0.87 44072.60 6.06] 1.01
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Table 6: Specific Activity, Distsibution & Combination of Hg28 in Various Organs & Blood
Components of Guinea pig after Dialysis [6,000,000 cpm/kg of Hg23(NO3)s)
Table 6A : Combination (Percentage)

Tissue BLOOD
Guino\ | HEART |KIDNEY | LIVER |SPLEEN | BRAIN | PLASMA | SERUM
Guines CORPUSCLES
ig No.

No.1| 726 | 735 | 736 | 680 | 7.1 | 60.4 | 59.1 4.8
No.o2 | 7.8 | 71| 70.2| 71| 6.4 | 670 | 527 49.6
No.3 | 738 | 739 | 7.7 | 724 | 667 | 612 | 54.0 54.2
No.4 | 746 | 742 | 748 | 713 | 6.3 | 63.9 | 569 47.0
No.5 | 748 | 7.0 | 7.1 | 736 | 8.0 | / 54.1 51.4
No 6 | 5.2 | 744 | 7.7 | 6.8 | 621 | 610 | 53.6 49.2
TOTAL | 42.8 | 438.1 | 4321 | 4262 | 4006 | 3135 | 330.4 296.2
MEAN | 73.8 | 73.0 | 720 | 70 | 668 | 627 | 551 |  49.4

xo | #1238 | 2201 | 226 | 251 =171 | =242 |+l | =2.3

radio-activity of the material after dialysis

Note: % Stands for the percentage calculated as radio-activity of the material befors dial ysis

cpm/mg
( Inj. cpm;mg )

Table 6B: Specific Activity

| BLOOD
KIDNEY | LIVER | SPLEEN | HEART | BRAIN |PLASMA | SERUM }
! (CORPUSCLES
221.50 | 5.92 4.22 1.50 0.54 6.22 8.52 0.75
214.96 |  6.34 5.09 1.13 0.67 6.39 7.26 1.05
248.42 | 5.97 5.19 1.66 0.37 7.01 9.46 1.05
219.73| 5.12 5.42 1.69 , 0.65 7.13 9.01 0.81
207.82 5.31 4.83 1.52 ]’ 0.71 / 8.04 0.87
232.13| 5.8 3.78 113 | 0.35 6.69 7.52 | 1.01
TOTAL | 1,344.56  34.47 . 28.53 | 863 | 3201 3340 | s0m 5.54
MEAN  224.09  5.75 476 | 1.4 0.55 6.69 8.30 0.92
=c | %1315, x0.64 | :0.53 | +0.22  x0.14 | +0.30 | +0.80 | =014

Table 5: Dlstrlbutnon of ng‘” in Various Organs & Blood Components of Guinea Pig after Dialysis

Gumea-pxg No. i No. 1 ‘ No. 2 No. 3
Body Weight : 410gm ’ 420 gm 660 gm
> - ERR-ENCHE- I g 12 B3 oy
\ =S B g.. ;__-535? S !@§1§5§° g
Organs lﬁ"‘s 2% i‘“sv 2 5 >y
&g Blood Components ~-.| A ! = & A ‘.2 -
KIDNEY i 573. 48762 149.19 30.98 597.38 770 470. 86‘ 30.57. 931.9111, 389, 002.54
LIVER 3,108.02110,459.03  4.493,237.53(123, 090.89] 4.885,050.54 180,809.33
SPLEEN | 146. 66, 3,710.50, 0.15 150.68 4,603.27 0.18 235.05  7,324.16
HEART \ 200.97) 1,810.74 0.07| 206.47 1,399.87 0.06: 275.30} 2,744.74
BRAIN } 441. 87< 1,431.66. 0.06, 453.95 1,820.34 0.07, 708.20: 1,586.37
'
SERUM 530. 30' 27,098. 33’ 1.10] 543.24] 23,647.24) 0.94) 853.66 48,436.67

BLOOD_CORPUSCLES 12 417. 87 10, 904. 59 0. 442 476.85 15,604.16 0.6213, 892.19I 24,481.88

Note: % Stands for the percentage of mercury combmed with protein in tissue against the total
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Tissue| BLOOD
Guinew\ | EIDNEY | LIVER | SPLEEN | HEART | BRAIN |PLASMA | SERUM
P?“‘e“ CORPUSCLES
Pig No.
No. 1 | 30.98 4.49 0.15 0.07 0.06 / 1.10 0.44
No. 2 | 230.57 4.88 0.18 0.06 0.07 / 0.94 0.62
No. 3 | 35.08 4.57 0.18 0.07 0.04 % 1.22 0.62
No. 4 | 31.27 3.95 0.19 0.08 0.07 s 1.16 0.47
No. 5 | 31.67 4.38 0.17 0.07 0.07 / 1.11 0.64
No. 6 | 32.96 4.47 0.14 0.06 0.04 / 0.97 0.60
TOTAL\ 192.53 ] 26.74 | 101 | o041 | 0.3 \ / \ 6.50 3.39
MEAN | 32.09 4.46 017 | o007 | o006 | | 1.08 0.57
+o +1.53 | x0.27 | +0.10 | =0.01 | =0.03 ] / ] +0.10 +0.07

Note: % Stands for the percentage of mercury combined with protein in tissue against the

total amount of mercury injected
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Fig. 3 : Distribution of Hg?8 jn Various
Organs & Blood Components of
Guinea Pig after Dialysis
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Note: % Stands for the percentage of mercury
combined with protein in tissue against
total amount of mercury injected
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Experimental Studies on Mercury Poisoning with the Use of Hg"¥(NO,),

I. A study on mercury combined with tissue protein

and uncombined mercury
By
Atsuo Tadatomo

Department of Public Health Okayama University Medical School
(Director: Prof. Masana Ogata)

Author’s Abstract

For the purpose of determining the distribution of mercury in various organs in mercury
poisoning, above all, whether mercury is combined with tissue protein or not, the radio
isotope mercury, Hg?B3(NO;); in the dose of 6,000,000 c. p. m./1.0kg body weight (0.13
mg/kg of mercury) was injected into the dorsal muscle of guinea pigs, and the distribution
of isotopic mercury was estimated in kidney, liver, spleen, heart, brain, blood cells, serum
and blood plasma both before and after dialysis after 24 hours of the injection. As the resul$
the following conclusion was drawn.

1. Some of the isotope, Hg2?®(NO;);, so injected into guinea pigs, has been found com-
bined with organ protein and blood protein in a non-dialyzable state, while the other portion
exists free without combining with protein in a dialyzable state.

radio-activity of

2. The mercury combined with protein (the percentage calculated as radioactivity of

the material after dialysis
the material before dialysis

) differs considerably bstween the organs and the blood. The

ratio of mercury combined with protein is found in the descending order of heart™kidney
> liver> spleen, revealing all of those combinel with more than 70 per cent of mercury to
organ protein in a non-dialyzable state.

On the contrary, in the brain mercury combinel with the protein is found to be 67 per
cent, revealing a lower rate of mercury combinel with protein. In comparing the mercury combi-
ned with protein in blood, the percentage of mercury combined with blood cells and that of
blood plasma is 49 per cent in the former, while it is 55 per cent in the latter. Although
the latter shows a higher rate, the mercury combined with protein in blood cells and blood
plasma is lower than that in other organs. Furthermore, even by the salting-out method the

mercury combined with protein to various tissue has been found 76.7 per cent in kidney, 73.9
per cent in liver, 61.9 per cent in brain, ani 50.0 per cent in blood serum, showing the
results approximately same as those obtained by dialysis.

3. In comparing the marcary distribution combinel with tissue protein per 1.0 mg dry
tissue weight, it has been foind in the descenling order of kidney>> blood plasma > blood
serum > liver > spleen > heart > blood cells > brain, indicating mercury combined with
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protein is extremely minimal in the brain anl blood. Mercury shows a markel quantity of
the tissue protein of kidney, amounting to 27-fold that of blood plasma, 39-fold that of
liver, 47-fold that of spleen, 156-fold that heart, 244-fold that of blood cells, and 407-fold
that of brain.

In addition, when the quantity of mercury combined with protein in blood is compared
as per 1.0 mg of dry protein weight, the ratio is blool cells: blood plasma equals to 1-
9, while blood cells : blodd serum ejuals to 1 : 7, respectively.

4. In blood and principal organs the total amount of mercury combined with tissue protein
as against the tytal amount of the mercury injectel has been found to be in the descending
order of kidney > liver > blood plasma > blood cslls > spleen > heart > brain. Twenty-four
hours after the injection of Hg?3(NOQi)s, of mercury injected, 32 per cent of it is distributed
in the kidney, 4.4 per cent in the liver, 1.1 per cent in blood plasma, 0.6 per cent in blood
cells, 0.2 per cent in spleen, 0.07 per cent in heart, and 0.06 per cent in the brain.

5. From these results it has been clarified that more than 67 per cent of mercury in
organs combines with tissue protein and mercury has an extremely strong gathering to the

tissue protein of kidney.




